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(54) Dental capsule for containirtg and dispensing low viscosity dental material 



(57) A dental capsule or syringe and method for 
packaging, storing and/or dispensing a low viscosity or 
liquid-like dental material In which the liquid dental ma- 
terial is saturated In a sponge or cellular foam-like filler 
confined within the body portion or chamber of the den- 
tal capsule and sealed therein by a displaceable piston; 
and whereby the liquid dental material is dispensed 



therefrom by imparting a compressive force onto the 
sponge or foam filler, causing the liquid dental material 
to be squeezed and dispensed therefrom in a controlled 
manner by the displacement of the piston sealing the 
open end of the capsule. The discharge orifice may be 
seated either by a suitable detachable sealing cap or by 
an integrally molded seal which must be severed prior 
to use. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a 
dental capsule or cartridge and more specifically to a 
dental capsule or cartridge for containing and dispens- 
ing low viscosity dental materials. 

BACKGROUND OF THE INVENTION 

[0002] In the field of dentistry, the dispensing of vari- 
ous dental materials directly to a tooth surface to effect 
a tooth restoration has been known for some time. Ref- 
erence is made to the placement of relatively high vis- 
cosity materials, e.g. filled composite resin material, di- 
rectly to the site of the restoration using a syringe tech- 
nique as disclosed in U.S. Letters Patents 3,518,399; 
3,900,954 and 4,198,756. These patents disclose the 
syringing technique of utilizing a capsule filled with a 
high viscosity composite material from which the mate- 
rial was extruded by the displacement of a piston by 
means of a syringe or syringe gun. 
[0003] Subsequently, others have adopted the tech- 
nique of syringing the heavy or high viscosity dental ma- 
terials as disclosed In U.S. Letters Patents 4,330,280 
and 4.384.853. As the syringing technique and the use 
of unit dose capsules for dispensing heavy viscosity 
dental materials has gained recognition as the preferred 
method of placing heavy composite dental materials, 
various other capsule configurations have been made, 
as evidenced by U.S. Letters Patents 4,391,590; 
4.619.613; 4,767,326; 4,963,093; 4,969,816; 
5, 1 00,320; 5,322.440 and 5.460,523, to cite a few While 
the syringing technique and the use of preloaded cap- 
sules of the various known constructions proved satis- 
factory for the placement of heavy viscosity composite 
materials, difficulty has been encountered when using 
the syringe and capsule technique with the more fluent 
or very low viscosity dental materials that have a liquid 
state, as distinguished from the heavy viscosity dental 
materials that have a heavy paste-like consistency This 
is because dental material having a very fluent liquid 
state could not be readily contained within the capsule 
as the material would tend to leak out of the capsule by 
gravity. Further, if the liquid or very fluent dental materi- 
als could be retained within the capsule, the dentist 
could not control the discharge of such liquid material 
from the capsule by syringing. As a result, the known 
capsule constructions were not generally suitable for 
dispensing very fluent or low viscosity dental material, 
e.g. those dental materials having a liquid-like consist- 
ency. For these reasons, dentists had to apply such fluid 
material by means of a brush or other suitable manual 
applicator, which required the dentist to repeatedly dip 
the brush or applicator into the fluid dental material, and 
then apply the material to a tooth, a tedious and time 
consuming procedure. 



SUMMARY OF THE INVENTION 

[0004] An object of this invention is to provide a cap- 
sule for containing a low viscosity liquid-like dental ma- 
s terial from which the material can be syringed or dis- 
pensed in a controlled manner directly onto a tooth as 

needed. 

[0005] Another object is to provide a capsule having 
a porous filler saturated with a low viscosity or liquid-tike 
10 dental material for storing, shipping and dispensing the 
low viscosity dental material of liquid-like consistency 
whereby the liquid dental material saturated in the po- 
rous filler is dispensed by the application of a compres- 
sive force onto the porous filler so as to squeeze the 
IS dental material out of the capsule. 

[0006] Another object of the invention is to provide a 
method of filling capsules with dental material having a 
low viscosity liquid consistency and from which the low 
viscosity material can be dispensed directly onto a tooth 
in a controlled manner by syringing. 
[0007] The foregoing objects and other features and 
advantages are attained by a dental capsule having a 
body portion defining a chamber that is open at one end 
and provided with a discharge nozzle connected to the 
other end thereof that terminates in a discharge orifice. 
Disposed within the body portion of the capsule is a filler 
formed of a sponge or open cell compressible foam 
formed of rubber or other inert synthetic or natural 
sponge-like material which is inserted into the body por- 
tion of the capsule. In accordance with this invention, 
the filler formed of a sponge or foam-like material Is sat- 
urated with a low viscosity or liquid-like dental material, 
wherein the liquid-like dental material is retained within 
the filler. A displaceable piston is provided for sealing 
the open end of the capsule and confining the saturated 
filler within the capsule. If desired, the discharge orifice 
may be sealed by a displaceable sealing cap to protect 
the contents of the capsule from external contamination, 
e.g. dirt, dust and/or the like. It is understood that if the 
dental material saturated in the porous filler is light sen- 
sitive, the capsule, piston and sealing cap nnay be 
formed of light opaque material. 
[0008] In accordance with this invention, the porous 
filler saturated with the low viscosity material Is sized 
and shaped so that it can be readily fitted into the body 
of the capsule and then sealed therein by inserting the 
piston. To dispense the fluent material saturated in the 
porous filler in a controlled manner, the capsule is 
placed in a suitable syringe, e.g. a syringe of the type 
disclosed in U.S. Letters Patent 3,51 8,399 or 4,1 98,756; 
or a version thereof as disclosed in U.S. 4,330,280 or 
4,384,853 patents, to effect the displacement of the pis- 
ton. As the piston is displaced, a compressive force is 
imparted onto the saturated filler, causing the low vis- 
cosity material contained therein to be squeezed out 
and discharged through the discharge orifice in a con- 
trolled manner; depending upon the amount of coni- 
pressive force that is imparted upon the porous filler by 
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the piston. 

IN THE DRAWINGS 

[0009] Fig. 1 is a side elevation view of a dental cap- 
sule embodying the invention and having portions there- 
of broken away. 

[001 0] Fig. 2 is a sectional side view of a slightly mod- 
ified embodiment of the invention. 
[0011] Fig. 3 is a side sectional view of another mod- 
ified form of the invention showing the saturated filler in 
its normal expanded state. 

[001 2] Fig. 4 is a side sectional view of Fig. 3 illustrat- 
ing the saturated sponge or foam filler in a compressed 
state. 

[001 3] Fig. 5 is a side view of another embodiment of 
the invention. 

[001 4] Fig. 6 is a side view of still another embodiment 
of the invention. 

DETAILED DESCRIPTION 

[0015] Referring to the drawings, there is shown in 
Fig. 1 , a capsule 10 which embodies the present inven- 
tion. As shown, the capsule 10 has a body portion 10A 
defining a chamber or resen^oir 11 that is open at one 
end as indicated at 12. In the illustrated embodiment of 
Fig. 1 , a discharge nozzle 1 0B is connected to the other 
end of the reservoir or chamber 11 that tapers inwardly 
toward the discharge orifice 1 3. A laterally outwardly ex- 
tending flange 14 circumscribes the open end of the 
capsule body portion 1 0A. In the assembled form of the 
capsule as seen in Fig. 1, a dispiaceable piston 15 is 
fitted into the open end 1 2 to seal the open end 1 2. While 
the described capsule 10 is illustrated as having a spe- 
cific geometric shape, it will be understood that the spe- 
cific shape or size of the capsule is not critical to the 
invention, as the capsule may assume any of the shapes 
or size that are disclosed in the patents hereinbefore cit- 
ed and/or known to those skilled in the art. The invention 
to be described would be operative in any dental cap- 
sule that Includes a body portion defining a chamber that 
is opened at one end and has a discharge nozzle con- 
nected to the other end and which open end is adapted 
to be sealed by a dispiaceable piston. 
[0016] In accordance with this invention, a filler 17, 
formed of an inert porous material, e.g. a sponge, open 
cellular foam, cotton or other type of porous packing, is 
arranged to be sized and shaped to be fitted into the 
body portion IDA or reservoir 11 . The filler 17 is saturat- 
ed with a dental fluent, low viscosity or liquid-like mate- 
rial. It will be understood that the filler 17 may be satu- 
rated with the fluent dental material either before or after 
the filler is placed within the capsule body 1 0A. The open 
end 12 of the capsule 10 is then sealed by inserting 
therein a dispiaceable piston 15. If desired, the dis- 
charge orifice 13 may be sealed by a sealing cap 16 to 
protect the contents of the capsule from any contami- 



nants such as dirt, dust and to prevent evaporation or 
drying of the dental material. 

[0017] To dispense the fluid dental material that is sat- 
urated in the filler 17, the capsule 10 is placed in a suit- 
5 able syringe. With the sealing cap 1 6 removed and upon 
the actuation of the syringe (not shown), the piston 15 
is displaced so as to impart a compressive force onto 
the sponge-like filler 1 7, causing the fluid dental material 
contained therein to be squeezed out and dispensed 
through the discharge orifice 13. The amount of com- 
pressive force imparted by the piston 15 by the syringe 
and onto the filler 1 7 determines the amount of dental 
material that is dispensed. Thus, it will be apparent that 
the dentist or user can readily control the dispensing of 
the fluent material by regulating the amount of force that 
is applied by the piston 1 5 onto the filler. 
[0018] Fig. 2 illustrates a slightly modified form of the 
invention. In this embodiment, the capsule 20 is virtually 
identical to that described with respect to Fig. 1 except 
the end of the discharge nozzle 20B is initially seated as 
indicated at 21 in the molding of the capsule 20. In all 
other respects, capsule 20 is identical to that described 
with respect to the embodiment of Fig. 1 . That is. the 
capsule 20 includes a body portion 20A having an open 
end 22 circumscribed by a flange 24 and a piston 25 for 
sealing the open end 22. Disposed within the body or 
resen/oir 21 is a filler 27 saturated with a low viscosity 
dental material similar to that hereinbefore described. 
[0019] To dispense the liquid or fluent material, the 
dentist or user must first cut off the sealed end 21 of 
capsule 20 to form the discharge orifice. In all other re- 
spects, the operation of capsule 20 is similar to that 
hereinbefore described. 

[0020] Fig. 3 illustrates another capsule formed of the 
parallel wall type, i.e. a capsule 30 having a cylindrical 
or parallel body portion 30A defining a resen/oir 31 . The 
capsule 30 is provided with an opening 32 at one end 
and a hemispherical closed end 32A, as illustrated, at 
the other end or conically shaped closed end (not 
shown). A discharge nozzle 33, angularly disposed rel- 
ative to the longitudinal axis of the body portion 30A, is 
positioned adjacent the closed end 32A. Disposed with- 
in the reservoir 31 is a filler 34, saturated with the low 
viscosity or liquid-like dental material, similar to that de- 
scribed with respect to Figs. 1 and 2, wherein the fluent 
dental material is retained or confined within the filler 
34, e.g. the pores or cells of the porous filler 34. Like 
capsules 1 0 and 20, capsule 30 is provided with a lateral 
flange 35 circumscribing the open end 32 and having a 
piston 36 sealing the open end 32. A sealing cap 37 may 
be provided to seal the end of the discharge nozzle as 
hereinbefore described. In all other respects, the oper- 
ation and the dispensing of the liquid or fluent dental 
material saturated within the filler or sponge 34 is similar 
to that hereinbefore described. 
[0021] The capsules described herein are preferably 
molded of a suitable plastic material in the form or shape 
desired by molding. The cellular foam or sponge filler is 
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then saturated with a low viscosity or liquid type dental 
material which is then placed within the body or resen/oir 
portion of the capsule and sealed therein by the dis- 
placeable piston, whereby the fluid dental material is re- 
tained within the filter. For capsules having an open dis- 
charge orifice as shown in Figs. 1 and 3, a sealing cap 
16 or 37 respectively, may be employed to seal the ori- 
fice opening. In an alternate method, the filler may be 
first placed within the body of the capsule, and the liquid 
or fluent material is added thereafter, and before the pis- 
ton is put in place to seal the end opening. 
[0022] From the foregoing, it will be apparent that a 
liquid type dental material can be readily packaged, 
stored and dispensed from the capsule by syringing, 
whereby the low viscosity dental material can be readily 
dispensed in a controlled manner directly to the site of 
use in a simple and expedient manner. It will be noted 
that the structure described is relatively simple and pos- 
itive in operation, whereby a liquid-like dental material 
can be directly dispensed In a controlled manner using 
a syringing technique. The sealing of the discharge 
opening, whether by a discrete sealing cap as in Fig. 1 , 
or by an integrally molded end seal as in Fig. 2, prohibits 
any loss or evaporation of the liquid material contained 
within the cells or pores of the sponge or cellular foam 
filler. 

[0023] The invention described herein can also be uti- 
lized in a capsule or cartridge having a discharge nozzle 
in which the orifice of the nozzle is sealed by a frangible 
sealing cap of a type disclosed in U.S. Patent Applica- 
tion S.N. filed . An exemplary showing of such a capsule 
40 is illustrated in Fig. 5. In this embodiment, the capsule 
40 is provided with a cylindrical body portion 41 defining 
a reservoir chamber 42 for containing a saturated filler 
43, as hereinbefore described. One end of the capsule 
body portion is closed by an end wail 44. It will be un- 
derstood that the closed end wall 44 may be of any de- 
sired shape, e.g. hemispherical, conical or frusto conical 
or the like. The other end of the capsule body is opened 
to receive a sealing piston 45 as herein described. A 
discharge nozzle 46 is angularly offset in the illustrated 
embodiment. However, it will be understood that the dis- 
charge nozzle may be formed co-axially along the cen- 
terline of the capsule body portion 44. 
[0024] In the embodiment of Fig. 5, the discharge end 
of the nozzle 46 is provided with an integrally formed 
sealing cap 47 which is joined to the end of the discharge 
nozzle 46 by a frangible or weakened portion 48, where- 
by the sealing cap 47 may be separated by "breaking" 
the sealing cap from the nozzle along the frangible or 
weakened portion 48. If desired, the sealing cap 47 may 
be provided with a means, e.g. a cavity or spike to reseal 
the discharge orifice 49 formed at the end of the dis- 
charge nozzle. Adjacent the open end of the capsule 40, 
there is provided one or more venting grooves 50, 
through which displaced air may be evacuated when the 
filler 43 is inserted into the closed body of the capsule 
40. The displaceable piston 45 seals the open end of 



the capsule 40 and the venting grooves 50 when seated 
within the capsule as shown in Fig. 5. 
[0025] In the illustrated embodiment, the sealing cap 
47 is provided with a recess or cavity 52 which is sized 
5 and shaped to frictionally receive the discharge end of 
the nozzle to effect a resealing of the discharge orifice 
49, if desired. 

[0026] In operation, the liquid dental material retained 
in filler 43 is squeezed out when the piston 45 is dis- 

10 placed to impart a compressive force on the saturated 
filler 43 as hereinbefore described. 
[0027] Fig. 6 illustrates another form of the invention. 
In this form of the invention, the capsule or cartridge for 
containing the fluent material is illustrated in the form of 

'5 a syringe 60 comprising an elongated ban-el 61 tor con- 
taining a predetermined amount of a fluid or liquid-like 
dental material "M". A plunger 62 having a piston 63 con- 
nected to the inner end of the plunger 62 is reciprocally 
disposed within the barrel 61 of the syringe 60. The other 
'20 end of the syringe barrel is provided with an end wall 64 
having an outlet opening 65 through which the liquid 
dental material is dispensed when the plunger 62 is 
pushed to drive the piston 63 toward the outlet opening 
64. 

25 [0028] In accordance with this invention, asealingcap 
66 is detachably connected to the front or outlet opening 
64 of the syringe barrel to seal the same. The sealing 

cap 66 may be releasably, secured to the syringe barrel 
by complementary threads or by a Leur lock type of fit- 
30 ting. 

[0029] To control the dispensing of the liquid dental 
material from the syringe barrel 61 , a detachable nozzle 
tip 67 is provided, which Is adapted to be fitted to the 
end of the syringe barrel, to define a nozzle upon the 

35 removal of the sealing cap 66. As shown, the discharge 
or nozzle tip 67 is provided with a chamber or tube por- 
tion 67A for receiving a filler or filter 68 in the form of 
porous sponge, foam, cotton or other suitable porous or 
open cellular material, as hereinbefore described. Thus, 

40 when the liquid dental material M is to be dispensed, the 
sealing cap 65 is removed from the end of the syringe 
barrel 61 and the discharge tip or nozzle 67 is attached 
to the front end of the barrel, preferably by a Leur lock 
type of Interconnecting fitting. Thus, as the plunger 62 

45 is advanced into the syringe barrel, the material M is 
forced out the barrel and through the filler or filter 68 
contained within the nozzle tip 67 to control the flow of 
dental material out through the end of the nozzle tip 67. 
In this manner, the dentist or operator can dispense the 

50 liquid dental material in a controlled manner whereby 
the porous filler 68 can control the amount of material 
flowing therethrough, depending upon the amount of 
compressive force that is imparted onto the plunger 62. 
It will be understood that the discharge end of the nozzle 

55 tip 67 may comprise a needle-like cannula or may be 
integrally molded to the tube portion 67 A. While the in- 
vention has been described with respect to a dental cap- 
sule, it will be understood that the invention is useful for 
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packaging, storing, and dispensing various types of low 
viscosity liquid-lilce fluids for other applications. 
[0030] While the present invention has been de- 
scribed with respect to particular embodinnents thereof, 
modifications and variations may be made without de- s 
parting from the spirit or scope of this invention. 



Claims 

10 

1. A dental capsule for packaging, storing and dis- 
pensing a fluent low viscosity dental material com- 
prising: 

a capsule having a body portion defining a is 
chamber, 

said body portion being open at one end, and 
a discharge nozzle terminating in a discharge 
orifice connected to the other end of said body 
portion, 20 
a filler of cellular sponge-like material disposed 
in said chamber, 

said filler being saturated with said low viscosity 
dental material, 

and a displaceable piston sealing said open 2S 
end to confine said saturated filler within said 
chamber. 

2. A dental capsule as defined in Claim 1 and including 
means for sealing said discharge orifice. so 

3. A dental capsule as defined in Claim 2 wherein said 
last mentioned means comprises a detachable 

sealing cap. 

35 

4. A dental capsule as defined in Claim 2 wherein said 
last mentioned means comprises a sealing cap in- 
tegrally molded to said discharge nozzle forming a 
seal for said discharge orifice. 

40 

5. A dental capsule as defined in Claim 4 wherein said 
integral sealing cap is connected to said discharge 
nozzle by a frangible portion. 

6. A dental capsule as defined in Claim 5 wherein said 4S 
sealing cap includes means tor resealing said dis- 
charge orifice. 

7. A dental capsule as defined in Claim 1 wherein said 
body portion is cylindrical in shape, so 

said body portion being closed at the end op- 
posite said open end, 

and said discharge nozzle being angularly dis- 
posed relative to the longitudinal axis of said ss 
body portion, and 

a laterally outwardly extending flange circum- 
scribing said open end. 



8. A dental capsule as defined in Claim 1 wherein said 
dental material is rendered light sensitive, and 

said capsule being fomned of a light opaque 
material. 

9. A capsule for packaging, storing and dispensing a 
fluent tow viscosity material comprising: 

a capsule having a body portion defining a 
chamber, 

said body portton having an opening at one end 
thereof, and 

a discharge nozzle connected adjacent the oth- 
er end of said body portion, 
a porous filler disposed within said chamber be- 
tween said open end and said discharge noz- 
zle. 

said filler being saturated with a supply of fluent 
low viscosity material, 

and a displaceable piston sealing said saturat- 
ed porous filler within said chamber whereby 
said fluent, low viscosity nnaterial is dispensed 
by displacement of said piston to impart a com- 
pressive force on said filler to cause said fluent 
material to be squeezed out of said porous filler 
and dispensed through said discharge nozzle 
in a controlled manner depending upon the 
amount of compressive force imparted onto 
said filler. 

10. A capsule as defined in Claim 9 and including 
means for sealing said discharge nozzle. 

11 . A method of dispensing and applying a fluent dental 
material having a liquid-like consistency comprising 
the steps of: 

utilizing a capsule having a body portbn defin- 
ing a reservoir, 

placing a filler formed of compressible porous 
material within said resen/oir, 
saturating said filler with a low viscosity dental 
material having a liquid-like consistency, 
sealing said reservoir with a displaceable pis- 
ton, 

and imparting a force on said piston to effect a 
displacement thereof, whereby a compressive 
force is imparted onto said filler to cause the 
dental material to be squeezed out of said filler 
and discharged from said capsule. 

12. A method of dispensing and applying a fluent low 
viscosity dental material having a liquid-like consist- 
ency to a tooth comprising the steps of: 

utilizing a sponge-like filler saturated with a flu- 
ent low viscosity dental material disposed in a 
dental capsule in a confined manner. 
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imparting a compressive force on said filler to 
squeeze the fluent, low viscosity dental mate- 
rial out from said filler, and 
applying said low viscosity dental material be- 
ing squeezed from said filler directly onto a s 
tooth being worked upon. 

13. A syringe for packaging, storing and dispensing a 
low viscosity, liquid-like dental material directly to 
the site of use comprising: io 

an elongated barrel defining a chamber for con- 
taining a predetermined amount of fluent liquid- 
like dental material, 

said barrel having a front end and a rear end. is 

a plunger reciprocally mounted in said barrel 

and extending beyond said rear end, 

a piston connected to the end of said plunger 

reciprocally mounted within said barrel, 

said barrel having an end wall adjacent said 20 

front end thereof, 

said end wall having an outlet opening therein, 
means for sealing said outlet opening when 
said syringe is inoperative, 
and a detachable nozzle adapted to be con- 2s 
nected In communication with said outlet open- 
ing in the operative position, 
said detahcable nozzle including a tube por- 
tion, 

a discharage nozzle connected to said tube 30 
portion, 

and a porous filler disposed in said tube portion 
for controlling the flow of dental material there- 
through when said plunger and connected pis- 
ton is displaced to eject the dental material 3S 
through said outlet opening and connected de- 
tachable nozzle. 
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